Overlapping arrangement of the recF and dnaN operons of Escherichia coli; positive and negative control sequences.
The recF gene of Escherichia coli controls one of the recombination pathways and UV sensitivity, but its precise function and expression pattern are still largely unknown. We have characterized the promoter region of the recF gene by mapping for E. coli RNA polymerase binding sites, in vitro transcription experiments, cloning, and S1 mapping of in vivo mRNAs. It contains three overlapping promoters, two initiating transcription towards recF and one in the opposite direction. The recF promoter region is located about 600 bp upstream from the start codon of the recF structural gene and resides entirely within the translated region of the preceding gene, dnaN, which encodes for the beta subunit of DNA polymerase III. This unusual arrangement might provide discoordinate regulation of the recF and dnaN genes, thus controlling the level of DNA polymerase III holoenzyme. Expression of recF is also negatively controlled by sequences located upstream as well as inside the recF coding frame. Such negative regulation may serve to prevent toxic effects due to accumulation of an excessive number of copies of the recF gene product.